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DETAILED ACTION 



Claim Rejections - 35 USC § 112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 1-6, 8-9, 1 1-13 and 14-21 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

The specification never discloses the connecting region is designed such that a movement 
of one substrate regions dose not translate to an adjacent substrate region as claimed in claim 1. 

The specification never discloses the connecting region is designed such that a movement 
of one substrate regions dose not translate to an adjacent substrate region as claimed in claim 14. 



Claim Rejections - 35 USC §102 
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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4. Claims 1 and 14 are rejected under 35 U.S.C. 102(b) as being anticipated by US Patent 
No. 5,280,193 to Linetal. 

Regarding claim 1, Lin et al. (figure 2) teach a power semiconductor module comprising a 
plurality of semiconductor components situated on a substrate, wherein 

the substrate (36) is divided into a plurality of separate substrate regions (substrate [36] 
are separated by through-hole via [48]) and 

one or a plurality of connecting regions (portions of the through-hole via [48]) are situated 
between adjacent substrate regions (portions of substrate [36]), wherein the connecting regions 
(portions of the through-hole via [48]) are designed such that a movement of one substrate 
regions does not translate to an adjacent substrate region. 

Regarding claim 14, Lin et al. (figure 2) teach a power semiconductor module comprising: 

a plurality of substrate elements (plurality of substrate portion [36]) having top and 
bottom surface, each substrate element (36) comprising a semiconductor component (40, 42 or 
44) arranged on the top surface of a substrate element (36); 

one or a plurality of connecting regions (48) arranged between adjacent substrate regions 
(portions of substrate [36]) to form a continuous bottom surface, wherein the connecting regions 
(48) are desired such that a movement of one substrate regions (portions of substrate [36]) does 
not translate to an adjacent substrate region. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which the subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 2, 13, 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US Patent No. 5,280,193 to Lin et al. in view of US Patent No. 3,735,21 1 to Kapnias. 

Regarding claim 2, Lin et al. teach the connecting regions (portions of through-hole via 
[48]) are formed by recesses the substrate regions (portions of substrate [36]). Lin et al. differ 
from the claimed invention by not showing a molule housing enclosing the substrate regions. 
However, Kapnias (figure 2) teaches a housing (lid [32]) enclosing the substrate regions (31). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Kapnias into the device taught by Lin et al in 
order to protect the package substrate. 

Regarding claim 13, Lin et al. differ from the claimed invention by not showing the power 
semiconductor module has a housing, which has action points for a mechanical pressure 
application of the connecting regions, and the housing applies pressure to the individual substrate 
regions. However, Kapnias (figure 2) teaches a housing (lid [32]), which has action points 
formed between the lid (32) and the substrate (31). Therefore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to incorporate the teaching 
of Kapnias into the device taught by Lin et al. in order to protect the package substrate. The 
combined device shows the power semiconductor module has a housing, which has action points 
for a mechanical pressure application of the connecting, regions, and the housing applies pressure 
to the individual substrate regions. 
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Regarding claim 15, Lin et al. differ from the claimed invention by not showing a module 
housing enclosing the plurality of substrate elements. However, Kapnias (figure 2) teaches a 
housing (lid [32]) enclosing the plurality of substrate elements (31). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Kapnias into the device taught by Lin et al. in order to protect the 
package substrate. 

Regarding claim 16, the combined device shows the connecting regions (Lin et al.; 48) are 
formed by recesses in the module housing. 

7. Claims 3 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al. 
in view of Kapnias, and further in view of US Patent No. 6,541,872 to Schrock et al. 

Regarding claim 3, the disclosures of Lin et al. and Kapnias are discussed as applied to 
claim 2 above. 

The combined device differs from the claimed invention by not showing the material 
recesses are slotted. However, Schrock et al. (figure 2) teach the substrate (12), which are 
comprised slots (33). Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to incorporate the teaching of Schrock et al. into the 
device taught by Lin et al. and Kapnias because it is desirable to reduce stress of the package 
substrate. 

Regarding claim 17, the disclosures of Lin et al. and Kapnias are discussed as applied to 
claims 15-16 above. 
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The combined device differs from the claimed invention by not showing the material 
recesses are slotted. However, Schrock et al/(figure 2) teach the substrate (12), which are 
comprised slots (33). Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to incorporate the teaching of Schrock et al. into the 
device taught by Lin et al. and Kapnias because it is desirable to reduce stress of the package 
substrate. 

8. Claims 4 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over US Patent 
No. 5,280,193 to Lin et al. in view of US Patent No. 5,639,989 to Higgins, III. 

Regarding claim 4, Lin et al. differ from the claimed invention by not showing the 
substrate is a ceramic. However, Higgins, III teach the ceramic substrate (column 5, lines 42- 
45). Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Higgins, III into the device taught by Lin et al. 
because it is desirable to provide heat-radiating and electrical resistance properties of the ceramic 
substrate. 

Regarding claim 18, Lin et al. differ from the claimed invention by not showing the 
substrate is a ceramic. However, Higgins, III teach the ceramic substrate (column 5, lines 42- 
45). Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Higgins, III into the device taught by Lin et al. 
because it is desirable to provide heat-radiating and electrical resistance properties of the ceramic 
substrate. 



Application/Control Number: 1 0/789,485 Page 7 

Art Unit: 2811 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al. in view of 
Kapnias, and further in view of US Patent No. 5,639,989 to Higgins, III. 

Regarding claim 5, the disclosures of Lin et al. and Kapnias are discussed as applied to 
claim 2 above. 

The combined device differs from the claimed invention by not showing the substrate is a 
ceramic. However, Higgins, III teach the ceramic substrate (column 5, lines 42-45). Therefore, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teaching of Higgins, III into the device taught by Lin et al. and Kapnias 
because it is desirable to provide heat-radiating and electrical resistance properties of the ceramic 
substrate. 

10. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al. and 
Kapnias in view of Schrock et al., and further in view of US Patent No. 5,639,989 to Higgins, III. 

Regarding claim 6, the disclosures of Lin et al., Kapnias and Schrock et al. are discussed 
as applied to claim 3 above. 

The combined device differs from the claimed invention by not showing the substrate is a 
ceramic. However, Higgins, III teach the ceramic substrate (column 5, lines 42-45). Therefore, 
it would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teaching of Higgins, III into the device taught by Lin et al., Kapnias and 
Schrock et al. because it is desirable to provide heat-radiating and electrical resistance properties 
of the ceramic substrate. 
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1 1 . Claims 8 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al. 
in view of Kapnias, and further in view of US Patent No. 6,602,121 to Halley. 

Regarding claim 8, the disclosures of Lin et al. and Kapnias are discussed as applied to 
claim 2 above. 

The combined device differs from the claimed invention by not showing the module 
housing, at least in the regions of the substrate regions, is such that it acts on the substrate 
regions with a spring force. However, Halley (figure 7) teaches the module housing (602) acts 
on the substrate (610) with a spring force (622). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Halley into the device taught by Lin et al. and Kapnias in order to make self-alignment between 
the housing and the substrate. 

Regarding claim 19, the disclosures of Lin et al. and Kapnias are discussed as applied to 
claims 15-16 above. 

The combined device differs from the claimed invention by not showing the module 
housing, at least in the regions of the substrate regions, is such that it acts on the substrate 
regions with a spring force. However, Halley (figure 7) teaches the module housing (602) acts 
on the substrate (610) with a spring force (622). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Halley into the device taught by Lin et al. and Kapnias in order to make self-alignment between 
the housing and the substrate. 
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12. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al. and 
Kapnias in view of Schrock et al., and further in view of US Patent No. 6,602,121 to Halley. 

Regarding claim 9, the disclosures of Lin et al., Kapnias and Schrock et al. are discussed 
as applied to claim 3 above. 

The combined device differs from the claimed invention by not showing the module 
housing, at least in the regions of the substrate regions, is such that it acts on the substrate 
regions with a spring force. However, Halley (figure 7) teaches the module housing (602) acts 
on the substrate (610) with a spring force (622). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Halley into the device taught by Lin et al., Kapnias and Schrock et al. in order to make self- 
alignment between the housing and the substrate. 

13. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al. and 
Kapnias in view of Higgins, III, and further in view of US Patent No. 6,602,121 to Halley. 

Regarding claim 1 1, the disclosures of Lin et al., Kapnias and Higgins, III are discussed as 
applied to claim 5 above. 

The combined device differs from the claimed invention by not showing the module 
housing, at least in the regions of the substrate regions, is such that it acts on the substrate 
regions with a spring force. However, Halley (figure 7) teaches the module housing (602) acts 
on the substrate (610) with a spring force (622). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
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Halley into the device taught by Lin et al., Kapnias and Higgins, III in order to make self- 
alignment between the housing and the substrate. 

14. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al., 
Kapnias and Schrock et al. in view of Higgins, III., and further in view of US Patent No. 
6,602,121 to Halley. 

Regarding claim 12, the disclosures of Lin et al., Kapnias, Schrock et al. and Higgins, III 
are discussed as applied to claim 6 above. 

The combined device differs from the claimed invention by not showing the module 
housing, at least in the regions of the substrate regions, is such that it acts on the substrate 
regions with a spring force. However, Halley (figure 7) teaches the module housing (602) acts 
on the substrate (610) with a spring force (622). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Halley into the device taught by Lin et al., Kapnias, Schrock et al. and Higgins, III in order to 
make self-alignment between the housing and the substrate. 

15. Claims 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et 
al. in view of US Patent No. 6,424,026 to Mangtani. 

Regarding claim 20, Lin et al. differ from the claimed invention by not showing a heat 
sink having a flat surface, wherein the continuous bottom surface of the plurality of substrate 
elements is arranged on the flat surface. However, Mangtani (figure 6) shows the heat sink (30), 
which is formed on the bottom surface of the substrate (13). Therefore, it would have been 
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obvious to one having ordinary skill in the art at the time the invention was made to incorporate 
the teaching of Mangtani into the device taught by Lin et al. because it is desirable to dissipate 
heat from the semiconductor chip. 

Regarding claim 21, the combined device shows the module housing (Mangtani; 210) in 
the region between the substrate elements (Mangtani; 13) comprises action points for a 
mechanical pressure application of the connecting regions, and the housing applies pressure to 
the individual substrate elements. 

Response to Arguments 
Applicant's arguments with respect to claims 1-6, 8, 9 and 11-21 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D. Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



qv 

January 14, 2005 




